The effect of prolonged flooding on Globodera pallida (PCN) survival in a peat soil was measured at 5, 10, 15 and 20°C over a period of several months. After 14 wk there was a significant reduction in the viability of encysted eggs and, after 35 wk, effective control had been exerted at the two higher temperatures. The effect of anaerobic conditions at the same temperatures was tested without flooding, in an oxygen-free atmosphere; PCN survival was appreciably better than in flooded soil.
Potato cyst nematodes (Globodera spp.) are widespread in the ware potato growing areas of the UK and substantial sums are spent annually on the application of nematicides to minimise yield loss. There are two species of potato cyst nematode (PCN), Globodera rostochiensis and G. pallida. At one time, G. rostochiensis was the more widespread but following intensive cropping with resistant cultivars much of the best potato land is becoming infested with G. pallida. Cultivars with partial resistance to G. pallida are now becoming available but many growers have to rely on nematicides, which appear to give variable control, especially of G. pallida (Whitehead, 1986) . Infestations on some heavily cropped land now threaten continued potato production. Flooding can exert useful control of several nematode species (Jacq & Fortuner, 1978; Sarah et al., 1983; Maas, 1987; Mateille et al., 1988) but its effect on PCN is unknown.
Some farmers in Britain have used flooding as a means of controlling groundkeeper potatoes and became interested in its possible effects on PCN. We have tested the effects of waterlogging a peat soil at a range of temperatures on the survival of eggs of G. pallida and have also measured their survival at the same temperatures in unflooded, anaerobic conditions. The effects of amending flooded soil with a carbon source (starch) and calcium sulphate were also assessed; in addition, direct effects of hydrogen sulphide on PCN survival were measured.
MATERIALS AND METHODS
Peat soil was taken in February, 1987 to a depth of 25cm from a site at Methwold Hythe, Norfolk that had grown potatoes the previous year and frequently in earlier rotations.
The soil was naturally infested with G. pallida (65 eggs/g approx.) and was used for all experiments except Experiment 3, when soil from the same site was collected the following January.
Experiment 1
Pots, 33 cm diam, were filled to a line 4 cm below the rim. Pots to be flooded were placed directly on the shelf of one of four water baths, maintained at 5, 10, 15, or 20°C. The water level was kept above the level of soil in all the pots. The soil in the control pots was protected from flooding by placing pots inside two heavy-grade polythene bags before immersion in the water baths. Control pots were watered to constant weight as required. Each treatment was replicated four-fold. Samples of 100g (approx.) of the peat soil were removed using a prod-corer after 7, 14, 21, 35 and 50 wk and the cysts were extracted by standard methods (see Shepherd, 1970) . Two lots of 20 cysts were soaked in water for 24 h before transfer to potato root diffusate to determine the viability of the eggs within the cysts. Numbers of juveniles hatching over a period of about 60 days were counted. At the end of the hatching period numbers of viable and dead eggs remaining within the cysts were assessed using the configuration of the juveniles and the state of their body contents (Shepherd, 1970) . After 50 wk, all pots were removed from the water baths to a laboratory at 20°C (approx.) and the flooded soils allowed to dry gradually to moisture contents similar to the control soils. A single, small tuber of cv. Maris Piper was planted in each of the pots, which were then maintained in a glasshouse at 20°C (approx.) until white females were visible in control treatments. New cysts and females were extracted from a 200g soil sample from each pot and counted using the method of Trudgill et al. (1972) .
Experiment 2
The effects of true anaerobic conditions on G.pallida were assessed in an unreplicated test. Groups of six pots containing moist peat subsamples'(70 g) from the same site were kept in sealed (anaerobic) or unsealed (control) jars, stored in incubators at 5, 10, 15 or 20°C. A mixed nitrogen/hydrogen
